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in human history. Healthcare is among the many industries with significant 
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technology and healthcare will result in significant innovation. This book is both 
practical and inspirational. Using the HIMSS model for innovation as the structural 
framework, Voices of  Innovation – AI will showcase the great AI innovations being 
implemented across healthcare globally.

With contributions from leading authorities in this field, this book will become 
the de facto resource for any organization seeking to leverage AI effectively. 
Loaded with numerous case studies and stories of  successful innovation projects, 
this book helps the reader understand how to leverage AI to help fulfill the 
promise of  technology in enabling superior business and clinical outcomes.
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Foreword

I have known Edward W. Marx for more than 15 years. When Ed asked me to 
write the Foreword for Voices of  Innovation – AI, I was both flattered and elated! 
I said YES, sign me up! I read Ed’s previous books in the Voices of  Innovation 
series and have featured him as a keynote speaker in several of  our “Beckers” 
conferences. As a big fan, writing the Foreword is like being asked by Jay-Z to do 
a music collaboration (ft. S. Becker). Jesting aside, what you hold in your hands 
is a practical book that teaches how to innovate with impact, and specifically, AI 
adoption and execution. A dose of  theory yet full of  real examples that stand the 
test of  time. Something we will all benefit from.

The Editors

Ed is not alone as an editor. He is joined by Shakshika Dhingra, a Payer executive 
who previously partnered with him on Voices of  Innovation - Payers. To strengthen 
the clinical connection, Cleveland Clinic physician leaders Frank Papay and Piyush 
Mathur also helped. Together, the four of  them oversaw the process where they 
collected best practices from around the world to ensure representation from 
organizations small and large, community-based and local. There are examples in 
this book all of  us will relate to.

With the proven innovation construct developed by HIMSS, this book inspires 
and provides practical guidance on how to enable digital transformation via AI.
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Why this Book

In today’s landscape of  healthcare, innovation is not just a buzzword; it is a critical 
imperative. Innovation stands as a beacon of  hope and progress, guiding us toward 
a brighter and more effective future enabling improved clinician and patient 
experiences. The challenges we face in providing accessible, affordable, and high-
quality healthcare to our communities demand innovative solutions. As leaders in 
healthcare, it is us who must drive this change and make a positive impact on the 
lives of  those we serve.

I am delighted to introduce this groundbreaking book on AI innovation, a 
comprehensive guide for leaders like you. This book brings together a wealth of  
knowledge, insights, and strategies that will help you navigate the complex and 
dynamic landscape of  healthcare and the myriad of  areas it entails. It delves into 
the intricacies of  transforming the way we interact with different entities and, most 
importantly, the members, patients, and clinicians.

The chapters explore a wide range of  AI applicability. Transforming our 
capabilities to cure cancer, improve productivity, and enable improved experiences 
for patients and clinicians. Importantly, the first chapter tackles an important 
prerequisite. Governance and ethics of  artificial intelligence. We need to get 
this right before embarking too far down the road on our AI journeys. You will 
read perspectives from physicians and nursing leaders, which set the tone for the 
remaining chapters.

Why Now

The journey of  healthcare innovation is no longer an option; it is a necessity. 
With the rising costs of  care, an aging population, and the ever-present need for 
efficient and effective healthcare services, we must adapt and innovate. Voices of  
Innovation – AI is designed to be your compass in this uncharted territory, providing 
you with the tools and ideas to foster and execute AI-related innovation in your 
organization. Survival of  the Digitalist.

I encourage you to use this book as a resource, a source of  inspiration, and 
a catalyst for change within your healthcare enterprise. The transformation 
of  healthcare is a collective effort, and by fostering AI innovation in your 
organization, you can be a driving force in improving the health and well-being of  
countless individuals.
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I applaud Ed, Sakshika, Frank, Piyush, and all the contributors for their 
dedication to advancing AI innovation. I thank you, the reader, for your 
commitment to making a difference. Together, we can ensure that healthcare 
remains a force for good, delivering better outcomes and experiences for all.

Let this book be your guide, your inspiration, and your call to action. The future 
of  healthcare awaits, and with innovation as our compass, we can shape it into 
something remarkable.

Scott Becker  
Founder and Publisher Beckers Healthcare  

Partner and Former Chair HealthCare Department,  
Board Member, McGuireWoods.
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revolves around sustainability, and one of  his articles in the field of  sustainable 
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Dr. Memari teaches a wide range of  Project Management courses catering to both 
undergraduate and postgraduate students.

Malissa Miot is Senior Director of  Sales and Delivery at Signature Performance. 
Signature Performance is a leading provider of  healthcare administrative solutions 
and services. Malissa is passionate about helping hospitals and health systems adopt 
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Jennifer Owens, MS, has been working in healthcare and life sciences since 
2007. Her responsibilities have included bench research, biospecimen collection, 
and genomics in her current role in IT with a focus on innovative projects. A 
longstanding interest in healthcare data led her to start her podcast, “Health Data 
Ethics”, in 2023.

Anthony Papay: Anthony is an undergraduate student at Kent State University 
with a major in business management and analytics.

Brittany Partridge: Brittany Partridge is a recognized expert in healthcare 
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Anupriya Ramraj: Principal at PwC’s Cloud Practice, Anu is a recognized expert 
in healthcare digitization and transformation. With a distinguished career spanning 
over 28 years, Anu has held pivotal global leadership roles at Unisys, DXC 
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technology and healthcare.
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Wael Saasouh: Board-certified anesthesiologist with work experience at multiple 
major academic centers. Established clinical research record with a focus on 
perioperative medicine, medical innovation, noninvasive monitoring, medical 
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innovation, currently pursuing education in artificial intelligence in healthcare. 
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healthcare leadership.
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Greg Skulmoski, PhD, MBA, BEd, CITP, FBCS: Greg is an award-winning 
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Australia. With 15 years of  healthcare project experience in the Middle East and 
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joining Lifepoint, he was the CIO at RCCH Healthcare and Capella Healthcare. 
He is also a Venture Partner with Caduceus Capital Partners and serves on multiple 
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Kannan Srinivasan: A proven award-winning leader and strategist having 24 
years of  experience recognized for translating business imperatives into actionable 
deliverables using a range of  influencing skills to obtain stakeholder buy-in at 
all levels. A very active member in building and supporting the cybersecurity 
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Kumar Subramaniam, DBA: SafeTower, Inc. Baltimore, USA. Kumar is the 
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has more than 24 years of  experience working in the healthcare sector in various 
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Ginny Torno, Administrative Director of  Innovation and Clinical Systems at 
Houston Methodist, has over 23 years of  technical leadership experience, with 
over 12 of  those years at Houston Methodist in progressive leadership roles. 
Her current role spans strategy and leadership for inpatient clinical systems 
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cutting-edge technology solutions, with extensive experience in implementing Epic 
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and, as a result, create a positive impact on society. Her experience includes 
research and development of  innovative products by employing user-centered 
practices, social design methodologies, and collaborative processes rooted in the 
study of  people’s needs.
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Voices of Innovation Series

We published the original Voices of  Innovation…Fulfilling the Promise of  Information 
Technology in Healthcare in the Spring of  2019. Little did we know that a few months 
later, COVID-19 would completely disrupt life as we knew it. Innovation and 
Digital Transformation became everyday vernacular and Voices went on to sell 
very well. Our publisher returned in late 2022 asking for a second Edition. The 
publisher made a good point in that there were so many new stories of  innovation 
born from the pandemic that it would help the industry to update the book. We 
updated almost half  of  the content with COVID-19-inspired innovations. Voices, 
2nd Edition, was published in July 2023.

With the success of  the books, we heard requests from many other communities 
for Voices that were increasingly specific to their healthcare vertical or focused on a 
particular topic.

We came out of  the gate with Voices of  Innovation - Payers. Like their provider 
counterparts, payers also long to transform, and innovation is a catalyst to spark 
change of  such magnitude. With Sachin Jain MD writing the Foreword, we 
published Voices of  Innovation - Payers in July 2024. An immediate best-seller, it was 
the first book ever written addressing the leverage of  technology in the payer 
community.

With all the buzz surrounding artificial intelligence, large language models, and 
robotic process automation, our readers began to ask for Voices of  Innovation – AI. 
While there are many books already written on the topic with more to follow, 
Voices of  Innovation – AI differentiates itself  by focusing on repeatable processes, 
not strictly examples, which quickly lose impact given the rapid nature of  AI 
innovation. While we applaud these books, Voices of  Innovation – AI is meant 
to be a handbook to help practitioners today and tomorrow in their AI-related 
innovations.

The beauty of  Voices is that the books remain a set of  global best practices where 
peers openly share their playbooks for transformation around a common structure 
for innovation that is easily adaptable for any size organization. A leader can pick 
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up a copy of  Voices and instantly have access to a tried and tested framework for 
innovation with multiple “case studies” of  how other payer organizations have 
succeeded, complete with results. This is the reason for the success of  all the Voices 
books. Look for more voices in the future.
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Voices of Innovation—AI 
Prologue

Everyone talks about innovation, and we can all point to random examples of  
innovation inside of  healthcare information technology, but few repeatable 
processes exist that make innovation more routine than happenstance. How do 
you create and sustain a culture of  innovation? What are the best practices you can 
refine and embed as part of  your organization’s DNA?

What are the potential outcomes for robust healthcare transformation when we 
get this innovation mystery solved? Through timely essays from leading experts, 
the first edition showcased the widely adopted healthcare innovation model from 
HIMSS and how providers could leverage it to increase their velocity of  digital 
transformation. Regardless of  its promise, innovation has been slow in healthcare.

Voices of  Innovation – AI edition leverages the same framework and construct 
but zeroes in on artificial intelligence to include large language models, voice, and 
robotic process automation.

The hype of  AI has certainly reached a fever pitch in 2024, and at this time we 
don’t see the excitement slowing down. We believe AI holds more promise than 
previously hyped technological advances such as Cloud and Blockchain. Our 
reasoning is simple. AI has actually been around in some form for a generation, 
so the foundations are strong. As computing power becomes more ubiquitous and 
data accessible, use cases demonstrating value are now routine. Many experiments 
have now transitioned to mainstream utilization. AI is already embedded in 
numerous processes and technologies. Vendors have embraced AI as a prerequisite 
for long-term success and most products today are AI-enabled. AI is not only here 
to stay, but will continue to proliferate exponentially.

When I served as Chief  Information Officer at Cleveland Clinic, we announced 
AI as the #2 most critical medical innovation of  2019. Even 5 years ago, AI was 
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already front and center in the healthcare community. In my talk, I stressed AI as 
“augmented intelligence”, not purely “artificial intelligence”.

You will find this subtle yet critical nuance in the innovations shared in each 
chapter. We highlight the steps in the innovation process where you can leverage 
AI as a partner in enabling transformation at scale.

Inside you will find over 30 real-world examples (and two AI-generated) where 
leaders share how they innovated with AI and the impacts on their organizations. 
We include examples from providers around the world that apply to small 
organizations as well as those hyper-complex. We demonstrate the impacts in 
multiple areas, including clinical outcomes, financial performance, and overall 
experience. No matter the size of  your organization or the number of  your staff, 
Voices of  Innovation – AI will accelerate your capability to generate value from this 
amazing technology asset. In fact, those who fail to embrace AI will have difficulty 
in our complex industry, which is under constant disintermediation by new and 
emboldened entrants. Survival of  the Digitialist.

As with all Voices titles, 100% of  author royalties are donated to charities whose 
focus is to eliminate cancer. Voices of  Innovation – AI proceeds will fund cancer 
research at the Mayo Clinic.

Innovation Framework
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Welcome reader to the 
Voices of Innovation 
Booklet.

As we prepare for the release of  the upcoming book, Voices of Innovation: Using 
AI in Healthcare by Ed Marx, CEO of  Marx Advisory, we wanted to give you 
an early look at the transformative work being done by Harmony Healthcare IT 
in healthcare through AI. This booklet serves as a preview of  the groundbreaking 
advancements across AI in healthcare, offering insights into some of  the most 
pressing challenges today.

In the book, you’ll find a chapter on the launch of  Harmony Healthcare IT’s 
AI-powered platform, ClearWay. Marx highlights how this innovative solution 
transforms clinical data abstraction and submission, reducing time by up to 80%, 
improving accuracy, and enhancing patient care ClearWay is the result of  our 
recent acquisition of  Trinisys adding to our advanced AI and natural language 
processing (NLP) solutions to process both structured and unstructured data. By 
automating traditionally manual tasks, ClearWay frees up valuable time for clinical 
professionals—such as nurses, abstractors, and quality staff—allowing them to 
focus on more impactful activities like patient care and quality initiatives.

As you will read in the book, Marx wrote, “ClearWay has made the registry 
abstraction process faster, more accurate, and far more efficient. By allowing 
organizations to shift resources toward more strategic work, it ultimately leads to 
better patient care and outcomes.”

At Harmony Healthcare IT we are committed to empowering organizations 
with the tools and insights needed to achieve results and provide better patient 
outcomes. We believe that innovation should be accessible, scalable, and, most 
importantly, impactful. Whether you’re a healthcare provider, a technology partner, 
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or a policy leader, we hope this booklet sparks your interest in the book, Voices of 
Innovation: Using AI in Healthcare. 

We look forward to continuing this conversation and helping you harness the full 
potential of  AI in healthcare to improve the lives of  the people we serve. 

Best,
Tom Liddell, CEO Harmony Healthcare IT



xxxvi

Leveraging AI to reduce 
administrative tasks in 
Healthcare 

It’s no secret that in today’s busy health system environment, every minute is 
precious, and resources are stretched thin and in short supply – especially clinical 
resources. That environment is today’s reality, and the challenges that every health 
system faces are daunting and ever-growing.  However, amidst these challenges, 
literature suggests there is a beacon of  hope: Artificial Intelligence (AI). The rapid 
progress of  AI has made it a buzzword in healthcare; however, its tangible benefits 
and optimal use cases have proven to be elusive. Additionally, AI requires not only 
the right technical capabilities but specific skills to develop applications for its 
use.  Not all healthcare provider organizations can bridge these capability gaps or 
innovate to generate tangible benefits.  

With that in mind, the innovation team began to look for specific areas within 
the organization that made sense to be automated. The opportunities were focused 
on trying to find areas within the organization that could be automated specifically 
to take some of  the burden off  nurses. As the team dug into these questions, one 
of  the biggest pain points that stuck out was the data abstraction and submission 
for clinical data registries (CDRs). Participation in CDRs is vital for hospitals, 
offering benefits in quality improvement, research, compliance, and cost reduction. 
However, the process of  completing registry forms and submitting them to the 
proper data collection group is painstakingly manual and tedious. There were 
applications in place in the organization that were leveraged to help with quality 
data submission, but they did not fully automate the process.  Even worse, due to 
the complicated nature of  these registries and the knowledge that must go into 
them, the work is often performed by highly skilled clinical resources. 
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A team was created under the sponsorship of  executive leadership in the quality 
areas to investigate and determine if  the chart abstraction processes could be 
automated.  It became clear very quickly after researching vendor solutions that 
this technology did not exist for the specialty registries – especially for the full 
automation that the team was seeking.  The organization attempted to build 
a solution but learned it did not have the technology platform or technical 
skills necessary to create the solution.  As the CIO, meeting with vendors and 
learning about their solutions is just part of  the job.  Experience has shown that 
partnerships with vendors to solve unique problems can be effective and speed 
innovation.  It was in one of  these meetings that a hypothesis for an application of  
a vendor solution to solve a unique challenge emerged.  

Objectives

If  the organization could Automate the abstraction and submission of  these 
registries, it would allow the nurses performing this administrative work to be 
transitioned back into more of  a clinical or bedside role. In an exploratory meeting 
with Trinisys, a leading healthcare software company based in Nashville, TN, a 
unique application of  their capabilities emerged that could solve the objective the 
organization was seeking.  Trinisys has specialized in data integration and process 
automation for over 20 years, making them an ideal partner for this ambitious 
project. They also weren’t trying to sell consultants or remote abstractors to fix 
the problem; both organizations were aligned to fix this problem with software. 
To put it simply, both recognized this problem, and both wanted to solve it with 
technology. 

The hypothesis was that together, both organizations could pull the necessary 
data out of  the EHR and supporting technology platforms to populate the 
registry fields. With that as a starting point, the goal then became clear: automate 
the entire registry process without needing any human interaction. The potential 
impact would then be enormous. Not only would this partnership save time, 
money, and resources, but it would also standardize data entry, leading to improved 
performance, better patient outcomes, and easier paths to research and innovation. 
No matter how excellent the team was, the manual nature of  abstraction lends 
itself  to inconsistencies and/or mistakes. Looking at a patient chart that has 
mountains of  pages and data, and then having to fill out a registry form that has 
hundreds of  fields is something that will always be prone to errors. 
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Solution

Trinisys used their core software platform, Convergence, as the base for building 
“ClearWay,” their registry automation product. They had a long history in archiving 
legacy data and therefore had already built an extensive set of  rules for extracting 
and making sense of  EHR data. The combined team started with the assumption 
that they would be able to leverage ETL to obtain discrete data that could be used 
to automatically fill in most of  the registry fields. Natural Language Processing 
and AI technologies would then be layered on top to be the “icing on the cake” to 
interpret complex data and follow the coding instructions for each registry.  

The innovation team also wanted to start with a specific group of  registries for 
the automation. As they looked at the book of  registries that the organization 
participated in, the cardiac area stuck out as a natural place to start. This was due to 
the complexity of  the cardiac registries, the number of  nurses that were dedicated 
to that area, and the clear need to have accurate data in those submissions. If  
this worked, it would free up the Abstraction resources tremendously. Instead of  
skilled clinical resources spending hours filling out and submitting one registry 
form, ClearWay would automate this process. The partnership with Trinisys would 
achieve significant time savings and resource reallocation.

Assumptions

At the start of  the project, the team had a series of  assumptions that guided the 
proof  of  concept and initial implementation.  These were:
1.	 Natural Language Processing (NLP) is powerful enough to solve the problem 

of  abstracting registry fields.  
2.	 Many of  the fields could be handled using discrete data elements, leaving only 

a subset of  fields that require NLP processing. 
3.	 Answering registry questions is straight forward - skills required in data 

mapping were sufficient to complete much of  the task.  

Reality

Scope
The sheer size and complexity of  the problem was initially underestimated, 
stemming from a lack of  clinical domain knowledge and registry experience 
within the technical team. Additionally, the subject matter experts were initially 
not able to fully convey all the challenges to the implementation team, which 
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was understandable since this had never been done! The extensive data elements 
required for registries and the high percentage of  fields needing complex reasoning 
over multiple data points presented numerous difficult-to-manage challenges.

Artificial Intelligence 
Experimenting with AI technologies can be exciting, often yielding impressive 
results in proof-of-concept stages. However, this can also lead to overconfidence 
in operationalizing the technology for real-world problem-solving. If  that is 
combined with a misunderstanding of  the scope and complexity of  the problem, it 
can result in unrealistic expectations regarding the capabilities and effort needed to 
solve it.

Incorporating AI across different domains also presents challenges in effectively 
leveraging it. Interpreting AI results can be a massive undertaking, and selecting 
the appropriate AI technique for each problem requires considerable effort. If  
one technique proves inadequate, adopting a new approach entails its own learning 
curve and integration effort, which may yield little to no gain.

Fine-tuning the ‘creativity’ or ‘level of  connection making’ of  an AI engine is 
another challenge. On one end of  the spectrum, the engine may produce too many 
‘false positives,’ while on the other, it may overlook relevant data. Both scenarios 
must be avoided. Too many ‘false positives’ can lead users to disregard valid 
evidence (like the boy who cried wolf), undermining the system’s effectiveness.

Types of  AI

Computer Aided Coding NLP
Computer Aided Coding (CAC) solutions have been well-established in the market 
for years, primarily focused on billing tasks such as generating ICD-10 codes. 
While these offerings are robust and effective for their intended purpose, they 
may have limited applicability for projects like registry automation or other similar 
initiatives.

Many of  the established Natural Language Processing (NLP) engines in 
healthcare are designed with a focus on CAC, which may not align perfectly with 
the needs of  projects requiring broader automation or analysis beyond coding.

Healthcare Specific NLP
Some healthcare-specific Natural Language Processing (NLP) engines prioritize 
SNOMED or the Unified Medical Language System (UMLS) over ICD-10, as they 
offer greater precision. However, these engines can sometimes be overly aggressive 
in making connections, leading to an increase in false positives.
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Depending on the methodology employed, these engines may have issues 
with context understanding, being too inclusive and linking unrelated pieces of  
evidence, which can result in errors. Careful consideration of  these factors is 
essential when leveraging these NLP engines for healthcare applications.

Large Language Models (LLMs)
Large Language Models (LLMs) have gained popularity, especially with the release 
of  OpenAI’s ChatGPT products. While these tools offer significant advantages 
in understanding unstructured text with high accuracy, they present challenges for 
HIPAA compliance, though these challenges are not insurmountable.

One strength of  LLMs is their ability to comprehend language effectively. 
However, operationalizing the output can be challenging due to the often-
longwinded nature of  the responses, which can complicate result interpretation. 
This challenge can be addressed through prompt engineering, a concept that may 
be new to many technologists.

Two additional concerns with LLMs are false positives, often referred to as 
“hallucinations,” and ensuring the LLM’s understanding of  medical jargon is 
comprehensive. Addressing these concerns requires careful consideration and 
potentially additional fine-tuning of  the model.

Specific Challenging Examples
Registry submission involves answering questions using information from a 
patient’s legal health record, a process known as abstraction. Some fields, like 
“first name” or “date of  birth,” are straightforward. Others, like determining the 
highest Creatine value between procedures or discharge, require more complex 
comparisons. Some fields even require understanding of  the provider’s decision-
making process.

Abstraction often demands domain knowledge or experience with the Electronic 
Health Record (EHR). For example, a lab value could be documented in multiple 
places. Many fields have intricate rules dictating which evidence is relevant and 
when.

Here is an example of  a relatively simple registry question along with the 
information you need to successfully answer it: Has the patient experienced Atrial 
Fibrillation in the past week?  

If  looking through the chart for terms such as ‘Atrial Fibrillation’, ‘AFib’ and 
other variations, you must also reduce your search to the week prior to the 
procedure due to the specific coding rules.  However, documents from that week 
may contain historical references like ‘History of  Atrial Fibrillation’ without 
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indicating when it occurred. Using simple text searches could lead to false positives 
in such cases. To successfully answer this relatively simple question using AI, you 
must:
1.	 Have all the relevant documents, along with the appropriate meta data, such as 

document date.
2.	 Find relevant references, which could include synonyms, acronyms, and 

potential misspellings.
3.	 Understand the references and context surrounding a term to determine if  

the condition actually occurred, and, if  so, when it happened. This can include 
looking for specific mentions of  dates, events, or indicators that provide 
temporal information about the occurrence. 

4.	 Once these are completed, then all the relevant evidence and related meta data 
must be processed. For instance, a patient may have experienced Afib, but if  it 
occurred before the 7-day cutoff, it would be considered invalid.   

HIPAA Concerns

When selecting tools for a project, it’s important to consider various factors such as 
initial cost, ongoing support, and HIPAA compliance. The ability to comply with 
existing data governance policies and procedures is also crucial.

When working with a third party for Artificial Intelligence, there’s an additional 
level of  scrutiny required when executing Business Associates Agreements, 
especially when dealing with large datasets. This can add complexity to an already 
challenging project.

Overcoming Challenges

The key to success in a complex project involving new artificial intelligence-based 
technologies is to establish clear and concise goals that align with an overarching 
guiding principle. For this project, the guiding principle was to significantly reduce 
the time abstractors spent on registry automation while maintaining or improving 
accuracy. To achieve this, the team set specific accuracy measurement goals for 
each field. If  a field did not meet the desired accuracy level, there had to be a 
mechanism to guide the user through manual review of  the evidence for that field.

From a technical perspective, several factors were critical to overcoming 
this challenge. The team utilized a large dataset for testing and implemented 
a systematic approach to verify results. A user-friendly interface was essential, 
benefiting both abstractors and the implementation team for verification and 
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mapping work. Although this required significant upfront and ongoing effort, the 
investment yielded substantial returns.

Central to our approach was a robust system framework developed by Trinisys, 
incorporating an ETL tool, interface engine, API management, workflow, process 
choreography, and security measures. This platform enabled the team to quickly 
adapt to new information and adjust course as needed.

Large Data Set
A crucial element of  most AI projects is access to large datasets. The team 
transitioned from a proof  of  concept using a small set of  examples with limited 
fields to leveraging a large dataset encompassing all fields for the initial registry. 
To achieve this, the ingested one to two years’ worth of  historically abstracted 
patient data into our system for each registry. This data served as test cases for 
our abstraction rules. Additionally, they analyzed how often a certain field was 
answered in a particular way, aiding in the creation of  comprehensive test sets. The 
goal was to cover as many scenarios as possible.

However, this approach uncovered some unexpected challenges. The historical 
data was not always 100% accurate, partly due to human errors and partly due to 
changes in coding guidelines. These changes could result from updates from the 
registry provider or new understandings gained by abstractors for specific fields 
over time.

Systematic Verification 
A detailed daily account of  the system’s accuracy not only helped the team focus 
and assess their performance but also provided leadership with a clear view of  
overall progress through measurable metrics, replacing reliance on anecdotal 
evidence and intuition. To achieve this, the team developed a systematic approach 
to evaluate our implementation against a large dataset of  historically abstracted 
patient data. This involved running batches of  test cases, reporting results, and 
the ability to delve into specific test cases to troubleshoot errors. As the project 
advanced, the team introduced a ‘nightly build process’ to run test cases for all 
registries under development, generating a morning report highlighting improved 
accuracy and potential regressions. Additionally, they integrated a drill-down 
feature in reports, leveraging abstraction review screens to test UI capabilities, 
resulting in valuable features that also proved useful during normal abstraction 
processes.
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Strong User Interface
Implementing systematic verification was challenging but crucial for maintaining 
the implementation team’s productivity and ensuring an accurate progress overview 
for a registry implementation. This capability allowed for tracking progress over 
time and swiftly delving into field details, significantly reducing the mental load on 
users by consolidating information sources. This mirrored the problem-solving 
approach for abstractors. The user interface needed to be sophisticated to manage 
a complex problem with numerous data elements effectively. The extra time 
dedicated to UI development proved worthwhile.

Despite this, the team faced complexities in feature development for our review 
process, needing to balance perceived time savings against development and testing 
efforts. The team also carefully considered any additional guardrails or structural 
changes in the system to avoid reducing flexibility, a common consideration in 
automation and applicable to our internal technical team’s processes.

Framework
The system was designed as a flexible framework, which allowed the team to 
integrate new techniques and apply rules to results. Three separate AI technologies 
were utilized, as well as three more traditional techniques during implementation. 
The configuration UI allowed the team to set rules for each engine’s results and 
enable or disable each engine per field, optimizing the use of  engines for different 
types of  fields. This significantly accelerated the implementation process.

A central concept in the approach was choreography, where the system 
orchestrates technology, data, and user input to create a cohesive solution. This 
involved not only the standard abstraction review process but also handling error 
conditions, validation warnings, and maintaining field mapping accuracy.

Lessons Learned

Upon completing our initial implementation, the team identified areas for 
improvement and keys to our success. The most impactful factors were our agile 
implementation approach and having a fully aligned, partnership approach. 

Agile Approach
A large part of  our success was driven by a measurable and adaptable approach, 
supported by a strong, cohesive team. Utilizing an appropriate framework and 
tools also enabled swift responses and turnaround times. As new challenges arose, 
the team’s ability to adapt and try new approaches was crucial. Early end user 
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involvement, while potentially challenging, allowed for quick adjustments based on 
new insights from those end users. 

A successful agile approach depended on a fully aligned team. The Trinisys 
robust technology platform and a well thought out, flexible approach enabled us to 
react quickly as the team deepened their understanding of  the problems faced.

Aligned Team
Progress in such a vast problem space required harnessing the expertise of  subject 
matter experts, architects, and technologists, all working towards a clear end goal, 
or ‘North Star’. A common challenge in technology projects is to stray from 
the original goal, despite the best of  intentions. This can happen due to under-
specification or misunderstandings among stakeholders, or a shift in goals as the 
project progresses. Projects can also be hindered by internal spin, with certain 
leaders painting an overly positive picture while actual results fall short from 
stakeholder expectations.

Ensuring alignment among end users is also crucial; concerns about job security 
or workload can lead to misalignment. Engaging the entire team in the project’s 
mission, guided by a clear and transparent goal, was essential for the success of  this 
complicated project.

Results

To avoid burying the lede, the team achieved immense success in this partnership. 
However, that success ended up being slightly different than the original 
hypothesis. The team realized throughout this process that some human interaction 
would still be needed. There are many times in a patient chart where the data 
shows conflicting evidence and judgement calls made by an Abstractor were still 
required. 

The goal was changed to increasing efficiency by ~10x and to put every available 
tool right at the fingertips of  the Abstractors. Through the use of  the rules 
engines, NLP, and AI, Trinisys automated the population of  all fields, with any 
conflicting evidence automatically flagged for review. With this result, Abstractors 
could now simply click through the fields (usually <10) that needed manual review, 
be taken directly to the evidence in the patient’s chart and make the decision. This 
took our average time per chart submission from 60+ minutes to ~5 minutes. 
Not only were we now faster and much more efficient, but ClearWay was filling 
out all fields with a 95+ percent level of  accuracy. Even though we determined 
that the organizations wasn’t able to completely move away from human elements, 



Leveraging AI to reduce administrative tasks in Healthcare       xlv

the Trinisys partnership ensured that the abstraction team was now quicker, more 
accurate, and much more efficient. This also allowed the possibility to reallocate 
many of  the highly valuable resources into more strategic work. 

The Q/A process started proving one of  the original theories correct, that 
ClearWay was proving to be more correct than the manual abstraction. ‘Errors’ 
would show up in ClearWay’s results weren’t errors at all. The team discovered 
that the previous manual submissions that ClearWay was run against for an initial 
quality baseline were the ones that were incorrect, with ClearWay’s decision making 
proving to be technically correct. With all of  the rules, NLP, and AI built in, 
ClearWay was able to process an immense amount of  data instantly. With many 
of  the fields previously requiring detailed manual research, it was easy to see why 
certain fields were so mentally taxing and more prone to mistakes. 

In addition to the actual abstraction of  the data, an unexpected but immensely 
impactful achievement was the automation of  patient lists. Prior to ClearWay, our 
Abstraction teams spent countless hours (it wasn’t officially measured) determining 
which patients were eligible for a particular registry. With ClearWay, Trinisys 
automated that process by having every eligible patient auto-populated onto the 
home screen when the Abstractor logs in to the platform. Daily feeds from the 
EHR allowed this possibility, showing all of  the pre-requisites the eligible patients 
had met (or not), whether they were part of  a research study, and whether or not 
they were ready for abstraction. 

Conclusion

In conclusion, the partnership with Trinisys and the development of  ClearWay 
have transformed the registry abstraction process, making it faster, more accurate, 
and significantly more efficient. While human judgment is still required in some 
cases, ClearWay has allowed us to reallocate valuable resources to more strategic 
work, ultimately improving patient care and outcomes.
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